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SUMMARY

From a safety aspect, our present knowledge of the
moon is inadequate to make a fast decision con-
cerning the best site for landing a manned space-
craft. To date, ten sites have been proposed from
which we must select the safest. Additicnal data
from the areas selected are necessary in order to
compare the results with data obtained from terres~
trial samples of the siie where Surveyor has landed.
This paper proposes a method of successive trans-
formations of observational data obtained during the
Surveyor program from which we can expect to acquire
a considerable amount of information regarding the

proposed sites.
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REPORT 1

A METHOD OF PREDICTING THE OPTIMUM LUNAR
IANDING AREA FOR A MANNED SPACECRAFT

1. INTRODUCTION

From a safety aspect, our present knowledge of the moon is
inadequate to make a fast decision concerning the best site
for landing a manned spacecraft. To date, ten sites have been
proposed from which we must select the safest. Therefore, more
lunar spectral-photometric, radiometric, and polarimetric obser-
vations are necessary to define the nature of the ground and,
‘ more precisely, the material composing the lunar surface. In
other words, we need additional data from the areas selected in
order to compare the results with data obtained from terrestrial

samples.

At the same time, it would be useful to compare those areas
proposed with respect to the site where Surveyor has landed. By
extrapolating from the Surveyor data, we can expect to acquire a
considerable amount of information about the other sites. The

major problem, of course, is the method of extrapolation.

b Direct comparison between the characteristics of areas observed
‘ and those of the reference source is not advisable if the aim of

- the research is to look at the landing safety aspects in all
sites. In effect, with such a direct comparison, the discon-
tinuities of the ground between the areas observed and the
reference source would be neglected. In the same way, the
observation of a few intermediate points does not help too much
because we cannot satisfactorily discriminate between variations
in the nature of the ground represented by such points. With a

method such as the successive transformations of observational
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data, however, the extrapolation would not be difficult and it

could be applied to any data reduction problem.

2. PROPOSED METHOD OF EXTRAPOILATION

As an example, let (Ci) represent the color obtained from obser-
vations using the infrared filter; let (Ci)O represent the color
corresponding to the point A and (C ) (Ci)2 (Ci)B, (Ci)4 and
(C ) be the colors corresponding to p01nts 1, 2 3, 4, 5 for
the same longitude but above A. Let (C ) (C ) (C ) (02)4
and (C ) represent those which are at the same longltude but
below A In the same manner, let (C ) (C ) (C ) (C ) and
(C ) represent the points which are s1%uated’at the same
latltude as A,

Using the color of A as a reference, we have the following

relationships:

(), ey ) "
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In other words, as is shown by Scheme No, 2 (see Appendix), we
enlarge the area of A in order to acquire additional data to
serve as reference for the extrapolations which are shown by
Scheme No. 1 (see Appendix). For better results, it is necessary
to uge the ratios a, b, ¢, 4, e, a', b', c', d', e', and a", b",
c", d", e" ags compared to direct use of the colors. This method
is preferable because an extrapolation is not as accurate as an

interpolation.

From these relationships, we have:

a(ci)1 - 2b(Ci)2 - c(ci)5 + d(Ci)4 + e(Ci)5 =0

|
o

a'(C;)1 - 2b'(C;)2 - c'(c;)5 + d'(C;)4 + e'(C;)5 -

(1)
" n 1" 1" 7" " n 1" 1" n
a (ci)1 - 2b (ci)2 -c (ci)3 +d (ci)4 + e (ci)5 =0
So, from one circle to another, we have

[acy), - 2a'(cp), +a"(ey), ]
- [ 2v(c,), - 4b'(C;)2 + 2b"(C;)2 ]
- [ JOPRE 20'(0;)3 4 c"(c;)3 ]
+ [:d(Ci)4 + d"(C;)4 ]

+ [e(Ci)5 - 2e'(C;)5 + e"(C;)5] =0 (@)

1 1"
Then, from the relationships among (c.) (c.) (C,)1 we obtain
i1, i’1, i1,

the following for the first circle:

' ' "
1 1"
_a( + & ) + 2 Z 1 sa = %-(a - 1) -2a and

a 1]
a“ __ 1 +2a
T 4
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which reduces to:
1 n
(a -1) -2a -4a =0

Next, if we replace the ratios by their respectives values, we

obtain the following identity: "
. " (c,),(c;), (c;),
(07)5(e,), = 2(0,),(¢;); - 4(e)),(e)), = AR

or:

1 [1]
a -1z (Ci)1(Ci)1

= (01)1(C;)1

1
o
)

C-) 1 n
( 2 =a = (0;),(c),

(),

1

n

(¢)),(c)) () _
(G

1°0

1
The next cons1deratlon 1s any point a between a and a or any

point ay between a and a . The relatlonshlps between a and

1 ] 7"
a, a or between ay and a , a mwust be established in the following

manner:

(1) Theoretically, there is no variation of color with
respect to the points belonging to a same longitude.
However, there are small variations of color with
longitude but they are due only to the variations

of the ground's nature.

A i ~
ccordingly, a e,
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(2) The color varies with the latitude. For this reason,
when enlarging area A in order to obtain a larger
guantity of data for reference, we must not proceed
too far from A, otherwise, we will accrue systematic

errors in our evaluation of the ratios a, b, c, 4, e;
t 1] ' L 1 " 7" L1 1" 1"

a,b,c¢c,d,e anda,b,c,d, e.

Under the circumstances mentioned in steps (1) and (2),
we can establish a correlation between the ratio

! ! . n X
(Ci)1/(Ci)1 of a, a and the 3':'at10 (Ci)‘l/(ci y of any

point located between a and a . The same consideration

1 "

is applicable to the point a.y with respect to a and a .
7"

Therefore, a_ = _1;& and a.y = 0

1
a a

From equation (2):

j

1 1] "
1 "
a=a(1j;al+a. +1;a=-1-(a-1)-2a;
2 2
a
r
1"
a =-l—z—%-'— for the 1st circle
1 1 1" . "
b=b(1+bJ+b 1.y ol - 1) -2 ;
o 2 2
1]
"
b =_l__ZT22__ for the 2nd circle ?- (3)
1] 1] 1" ' "
c.c(i+ec) ¢ 1, s le-1)-2"
0 2 2
c
]
"
c =--1-Z—-2L for the 3rd circle
1] ] " ' 1 "
a-30+a) 8 +1 . 4" _LTg_q)_2",
a 2 2
7" !
d = —-1—-'-—21- for the 4th circle

4 (Continued)
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1 t 1"
! 1"
=eL1"+e)+e +1'e=';-(e—1)-2e;

2 b
e , (3)
n
e = - 1—-+42—e— for the 5th circle

It is evident then that the ratios a, a', a"; b, b', b";;.. H

€, e', e" correspond to the points which are chosen (when
observing the Moon) for analysing region A going from its center
a_ to the limit e . The ratios (a x, @ ) (b b ),..., (e e )
are the intermediate points for studylng the lunar surface w1th

respect to those other ratios serving as reference.

The parameters a, and a, are very important due to the fact that
they are useful for the constant verification of the values
obtained from observations of (a a ) (b b ),... (e e ).

Xy ¥
For each circle of equatlon (3), these parameters are:

a an a g
. _ o .
a =7 3 ay = — for the 1st circle N
a a
7"
b bn bb
b =—— 3 b =—=2 for the 2nd circle
"
cec, c e,
cX = ™ 3 cy = : for the 3rd circle >- (4)
c c
1"
d 4 d do
d_ = 'n s d = — for the 4th circle
X Y
d d
"
e e, e e,
e = T 3 e = : for the 5th circle
x e Y e -

Because of the importance of an and a,y we must proceed, when

observing the Moon, in the following way:

(1) Obtain the colors for the points serving as reference
and then compute the corresponding ratios with respect

to the color of point A.
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ouplete a similar step for the intermediate points
(2) Couplet imil tep for the int diat int
(aX a ) (b b ),..., (eX e ), then derive the
? ’
correspondlng values (anx ay ) for proceeding to the

verification cited by using equation (4)

Actually, equation (4) is a continuous transformation of data for
any point considered with respect to the color of point A. In
effect, when establishing the ratios a, b, ¢, 4, e; a', b', c',
d'ﬂ e and a", b", c", d", e , we are transforming (Ci), C;),
(Ci) with respect to (Ci)o in order to obtain the index of the
color variation for inferring the physical properties of the new
points which are compared with A, Also, for points ax, bx, cx’

d e and a b c a e , we are doi a second transforma-
Xy x Ty Yy ¥ ¥ y" " ne ' "

tion with respect to A and a, 2 , a ,...5 €, € 4 e ; etc. Finally,

with the points ) and (a

P (anx, amx °x,anx)’ we are d01n§ a Ehlrd
transformation with respect to A; a, a', a ,...; e, e , e ; etc.,
and (a_ a )y..., (6. e ). Because a_=~ a_and a_= a_, the

Xy, ¥ Xy, ¥ X ™ v n

third transformations &, and a  are sufficient to give us the
precise information which is desired about the physical properties
for the points considered other than A. This is the physical

meaning of the identities that we have seen before.

Now, consider in a given circle of region A, the different points
a_ and 8 For example, consider (ax=1’ a2,
a a a which are some of the points situated between
( y=1, y=2, y=3)1" P

a, & and a, a'in the first circle. In this case, we have:

ax=3)1 and

(ax=1 ta, ot ax=3)1 =2 (an + 8 +a )1
a x=1 =2 x=3

(a

+ 8 +ta L), == (a +a +a_ _)
y=1 © Sy=2 7 Ty=3"1 0=2 !
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Consequently, for all points X and Y situeted in the first
1 t

114
circle between a, a and a , a , we can express the following:

)
(anx=1 ta o ta gt t ax=x)1
1]
X=X=g
2}

= =) (s +a +a + e +a, )= (&) a
a N1 Uy Oy=3 x=x a Ay

xa,  >(5)
(a

+ a

y=1 y=2 + ay=3 + e + &

y=Y

),

]
x=Y=g

= (é,)(aoz,' t B o B gt et Booy) = (2, )Z a,
a a y
_ =a
° J

In going from one circle to another, we obtain the following for

region A: '
x=a s=g -w
) IR SRR ) Y-
a pd a Y
x=a_ X=a_
x=b' X=b'
b b \
-— = P ; ——‘ b =
(b')z b“x ﬂ 2 b )Z oy ﬂ %2
x:ao X=a
X=C' X=C'
" . (6)
€)Y e TrE (%)Z e ano [
R n 7 3 o oy T 3
X=ao X=aob
x=d' X=d'
! d .
- = P H " d = Q
(d')z dnx 6% (d )Z oy~ 0
x:ao x=ao

(Continued)
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x=e‘ x=e'
= P = '
e w5 @) et €S
e e (6)
x=a x=a
0 o

Where: o B, v, 0, €, anda', B',‘Ylé', 6', are the

transformation coefficients, respectively, of the points

P1’ P2’ P3, P4, P5 and Q1’ Q2, Q3, Q ’ QS. These points
represent the observational data which must be successively
transformed with respect to Po’ i.e., the point where

Surveyor landed. Thus, if such points are the source of
observational data that we constantly compare with the
physical parameters of Po’ then the transformation coefficients
tell us how these physical parameters are varying with loca-

tion from PO to other points on the lunar surface.

In this last instance, it should be noted that equation (6) is
good for studying any kind of data we need with respect to com-
parable data related to Po. In effect, it would be sufficient to
define (P1’ Q1), (P2, QQ),..., according to our needs for com-

paring subsequent points with the reference point PO.

For example, let Po = 0.18, P

P4 = 0.09 and P5

subsequent computations. Let N be the number of successive

] 3 = 0.14,
= 0.17 be arbitrary values to illustrate the

= 0.23, B, = 0.21, P

transformations done for any point P with respect to Po' If we
consider the circles of the region A, then we have:

For the 1st circle:

P =P b andtheerrorAP=(O(P +—N—--Pﬂ
) 1 100 1 100 o

For the 2nd circle:
P = P. + - and the error Z&P
o 2 100 -

%P2+%6--PO }(7)

N
(¥%5 + 706 = %,

For the 3rd circle:
N
P0 _7’ P3 + 705 and the error AP

(6ontinued)



Date:

15 Dec 66 NASA/MSC Page 10 of 15

Houston, Texas
Document: 671-40-030

For the 4th circle:

6P +100 and the error [\P (6P +100 ~ P

For the 5th circle: }-(7)

(€%, + 755 - F

2

In these examples, all computations are carried out and shown

N
Po = €‘P5 + 700 and the error AP

in the final pages of this same section. From the equations
listed above, however, we can see that errors must be on the same
order of magnitude. This is due to the fact that, when transform-
ing data from a given P to Po, we are not going directly from one
to another but successively passing through the series of points
situated between them. Also, as is shown by Scheme 4 (see
Appendix), the variation of observational data with respect to

P is obtalned w1th a hlgh degree of accuracy because the correla-
tlons a/a ’ b/b yessy e/e are constantly providing the exact

location of points whose data is transformed.

It is not practical to proceed past area A because the required
matrix would be excessively long and involved. Consequently, it
is desirable to use an equation capable of inducing data within
the same error (—0.02<:AP==0.02) shown in developing the previous
five examples. Accordingly, consider the last number of

example No. 5:

A A S
P [(?Z) ’ (P2)1O]
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At first, we see that the number N of successive transformation
is a function of the number of points considered in the series
Po, P1, gesey Pn while the transformation coefficient is a
function of P itself, For this reason, the last number of the

example mentioned is composed as follows:

(1) The ratio PS/PO corresponding to the extremities of

the series
(2) A product of ratios whose number is depending on N

(3) Each such ratio is a new series, smaller than that

which precedes it
(4) The powers simulataneously depend on N and P.

From this analysis of the last number of example No. 5, it is
then possible to define the final equation with the same shape

as equation (7), proceeding in the following way:

(1) We establish the condition "sine guanon" that points
considered be of equal distance between them. Then
N=0 for PO N=1 for P, N=2 for P, and so on if the

$ 19 2
i P =P P =P P ves
distances Pa——a ’ {——, 5 s 3,

(2) To avoid systematic errors in the reduction of data to
the maximum extent, do not take distances greater than

2° in the lunar coordinates when observing.

1 1
(3) We determine a, b, ¢, d, e 3 a, b, c
17 " 71 " "
a,b,c,d, e from the observational data in order

to define the Pn and Qn.

1 L t
, d, e and

(4) Ve adopt]?P 7Za as the summation of the successive
’

transformation coefficients (a, 8, v, "')P- o
| M

1 1
(¢, 8, v, "'%a~¢a' So for any P, for example,

we can now write as follows:

and
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FPirst Case N
P =MP + =%  and the error is AP = ( P+ )_op
o .n 100 —n 100 o
when N
100 < Po
Second Case >-(8)

N 2
P =2(1oo‘1oo) -7’213:0.02 (N - 2) -YZP

and the error is AP = [0.0Z(N—Z)-T(P] - P,

when

Vi

705 = % _
We have checked these equations by developing successive trans-
formations of 45 examples, including the five examples previously
cited. The results are given in Table I (see Appendix). Since
the points were 46 with Po when doing the successive transforma-
tions, then the enumeration N on Table I corresponds to the

subsequent computations.

For the lunar observations done with more than a filter, we make
the same computations after having defined the P, Q which
correspond to the different colors observed. In the same way,
if we desire to study other data obtained from the moon by means
different than that of the Photometry, we first select the lunar
coordinates which correspond to our N and proceed to the
subsequent definitions of P, Q according to the nature of the

physical parameters obtained by such other means.

Concerning the analysis of observational data after their reduction
within the successive transformation method, the following work
must be accomplished: NASA requests the study of fourteen areas
from which the safest for landing a manned spacecraft must be
selected., To recognize the safest among the many areas to be

considered, the following method is used:
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The sites considered would be included in the band
covered by Scheme 1 so we proceed to observe, with
respect to the PO of Surveyor, the whole band at N=1,
N=2, N=3 ... until we reach an N beyond the last of
the areas proposed. This is for the purpose of
satisfying the condition which requires that the
points being observed must be equally spaced. For
avoiding, at best, the systematic errors, we would

adopt a distance among the points not exceeding 2°.

1 1" 1 n
For each filter used, a, a , a ; by, b, b ; ¢oo 3
1] 1"
e, € , ¢ are defined and the corresponding correla-

tions are computed by using equations (3) and (4).

The quantities P or Q are determined, the point
observed being above or below the longitude of Po’ and
the transformation coefficient'q is computed by using
equation (8).

The plotting of the result using this method consists of the

following steps:

(1)

As shown by Scheme 4, the plotting)?, N informs us of
the variation of the physical parameter considered in
the lunar band observed. With respect to this, the
curve of Scheme 4 apparently shows nothing new when
we coumpare its shape with curves obtained from other
procedures. As we can see by the following example,

however, this conclusion is not realistic.

In Table 1, P25 = Po = 0.18. If we assume that the
number 0.18 represents a white color, for instance,
the equality P25 = Po would mean that both areas have
the same color. But in Scheme 4 the ordinate of P

25

is too high. In terms of successive transformations,
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this would mean that both areas effectively have the
same color with the difference being; for example, that
one of them is a flat white surface while the other

is a granular white surface.

(2) As shown by Figure 1 (see Appendix), plotting 7(, N, and
slope of PO gives a direct answer to the guestion about
safety previously referenced. If we assume, for
example, that point PO of Surveyor corresponds to an
area which except for being too hot, is in all respects
satisfactory for landing, other points placed on its
slope would have the same nature as Po. The only
difference. being that the temperature varies as a

function of latitude.

In our examples, Figure 1 shows that P,, is the safest

22

point of those whose data were studied within the

successive transformations method. The points P1 P2
’ 9

P, and P, but especially P, appear alsc as good as

3, 4, 1y

. Po, but this is not surprising because they are the
closest points to Po.

There now remains only a final question: "How to define exactly
those surface properties identified as the safest for landing a
manned spacecraft on the moon?" After identification, the area
will be observed again to establish the variation of7?with the
different phases of the moon., The systematic errors will be
eliminated by observing that area at least three times, with
each observation corresponding to a different lunation. The
mean of these three observations will be used for plotting 7?,
phases of the moon and to obtain, in this way, the new
photometric function given by the successive transformations
method.
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This new photometric function will give us the precise information

desired about the physical properties of the area mentioned.

Concerning the observations themselves, a correction will be
introduced with regard to the extinction coefficient of our
atmosphere. For this, an "Air Mass Table" will be prepared by
adopting the least square solutions in order to obtain the
extinction coefficient pertaining to the dates of observations,
geographical coordinates of the observatory and instrument used.

This will be the part of this research for the Computer Program.
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Ixasuples of successive transformations for some
0 = 0,18 in the SCHEME 1

NASE/N: C
Houston, Lexas

TABLE I

poirts above

Qrea. A im The SCHEME |
P AP on N

P=P=023 001 077 2
P1=P1.=0:1|

P =P=0.1Y

0.0l 0.77 3
0 1.0l Y

P,=R=009 -0.01 131 5

Ps=Ps=007 0.01 0.63 ¢

Quea B in Lhe Scueme |
P AP n N

P=R=03% 0 030 7
Po=R=027 0 037 8
Py=Py=0.11 -0.01 0.88 4§

Ri=R=0.47 -0.0t 017 10

P=P,=0.0¢ 0 LG i

Onea. € in the SCHEME |
p AP M N

B=P=03 0 0.9 12
P.=P,=0.55 0 .09 13
P=R,=0.13 6 030 14

P,=By=0.03 0 100 15

R=Pzom 0 0I2 16

Qrea D im the ScHeMs
P AP 7N N

-—

F’.sP,:M‘? 0.0) 001 17
P=P =023 0.01 0,60 I8

P3=Pu= o4 -0.02 {1y |9

Pq‘P‘q=0.08 Q0 225 20

R=R=0.60 001 0.33 2l

Qrea, £ imthe ScHEME |
P AP TN

P=P,=0.92 -0.00 0.2Y 22
R=P.=0.29 0.01 0.82 23

P=P=0¢s 0 040 24

B

P,,=Pw=0-0‘f 0 7.00 25

PaPs0I8 O LGb 2

Orea F  im the SCHEME |

P AP M N
R=P=022 0 145 27
P=P,=0,8¢ 001 039 28

Py=P 085 0.01 065 29
Py=P073 0 052 30

P=hz003 0 3.07 3)

Que. G i the scHEME |
P AP M N

P=R=025 0 L8 32

P=P=009 0.0! 488 33

P=R=0.71 0.01 047 3Y
PisPy=043 0 LIl 35

Pe=Py=049 0 273 3¢

Qree. H in the scieme |
P AP N N

ReRs0.06 O G00 37
Pa=P,y=039 0.0) 143 38

PeR=01 0 509 39
P =R=0.37 001 156 40

R=P,=0.87 0.0/ 068 !

Qrea 1 dhe SCHEME |
P AP M N

Ref0.27 0 129 ¥

P=R=079 O 08I ¥3

'y

R=Rs0.54 001 122 Yy
PM'quSOJL 0.0/ .88 Y5

P=Rz0.03 0 2.33 y,
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EXAMPIES NO. 1, XO. 2 AND NO, 3

Let, in tko region A, Po = 0,18 the data coacerning the point where Suxr:iyor la duvd. Zet
. = 0.23, P2 = 0.21 ard P3 = 0.14 the corresponding data of those points siviated a., respec-

t.lvely, the 1st, 2nd, and 3rd circles.
Wrat are tle transformation coefficients (Y, }3 and‘)/ with respect to I ?

Wrat is tre efficiency on the result obtainad, or error committed in thr. succes.. e tians-

io>rmations, which must ve considered when analyzing data to select an area ¢. the Yo .. -

R=01§ —> N=0 «—— pagas

M v
L = P
6’" ‘ nl/ P, =1, —> N=| — _|=|.00
N Nz e P
———
Ry L D
plp T
oMo PP+ — 7 =(077)(023) 40027 009 amd the errsein («P+|00) ~P,=0.9-0,i18 =00
5o=0.l8 —3 N2 4-___PI =0,23 —3 N@ <« P, =02}
P v

()
P =088 ——3 N=| =0¥ ——5 N=} ﬁ=|,oo

p
t \ / p \ / Pa
/"'-lll-*N-1<— LWL --095

Wﬂ’i ‘ NB/P‘

/ =g=077

4 P=@R +m-=(077)(ozl)+aas 019 omd Lhe enon 4s ((sPu,—:;)-g:o./q-o./s:o.o/

9.10.18 > NeO ¢ P=023 ——3 N0 e« PB=021— 3 N=0 Py=0.0y

+

Pe P
P-m——n&- ——— = |4 —> N=| (——-islso——-)N: «——P—‘qoo

\ / \) / \ — P>

P
—— = = = P

2 e [ P, P,
‘mm\r& ne3 P: P;/ 0.7/ ——> N=3 (--‘/—.i/ P: 5 'P—; =072
N=Yy

f_—‘—/\"_——ﬁ
Pl P‘J. PP =Y =
/ 'P—;/'F, =¥ =10|

N
Mo P=¥h ¥ -(l.ol)(o.w)+ oo = 044+0.0y = 048

amd, the smox Le ()‘P; |°o)-P°=0.l3-0.l8=o
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EXAMPIE X0. 4

Iet, in tio region A, Po = 0.18 the data concerning the point where Sur cscr Zac . d. lev
P = 0.23, 1'-’2 = 0.21, P5 = 0.14 and P, = 0.09 the corresponding data cf thos: joints ..tuated

>, respectivel,, the 1st, 2nd, 3rd and 4th circles.

What is tnac transformation coefficient, 6 , of P, with respect =o Po?

4
What is tz: efficiency op the result obtains:l, or error committed in tir. slUcces: . '3 Iranz-

{:raations, waizh must be considered when analyzing data to select an area c.. the Illcc.

B

Py =018 —> N=0 <«— P=0.23 —> N=0e~ P, 202] —> N=0 «— P =0y —> N=0 «— P,=0.09

| | | | |

-———1 00 — N= ’(-— —-—--z 55—}N='(—.—P—=133_+N=( -— "—“55‘—"“‘((— _—_'00

N NN\

/_-'17—¥N—1<—- —— —-oq’_,N=1<_,_/____o“ - Ned < PV/P.\_O‘,/

\/\/\/

6:%)/(?')/ )/(pq) 07l>3 (3’%/(;‘)/ / 207243« (—)/ /( /( =0.9%
\, — S
AR R 0 —ver — e (-)/(- R 1.5
\ /

2 (;, fe) e —]/[( R FEIRIRIE) - 6 =15

EXPLANATION

Begirnirng from PG of the point where Surve;or landed, and contiruing t. the poi. P, of the
T4 cireli. cf -he region A, we need to do in th.c case a number N of succei ve tra. . 0li . ioas,
ek L - _ %o obtluin the comeeeponding o Uicient of vra ol maliloni
'4 wi a z:87: . to Po.

) .
wol = P, +7i5= (1.31)(0.09) + 355 = &1,

and the errir is \5P4 + TCJ) R VIS
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FXAMPIE X0. §
Let, .n 3. region A, PO = 0.18 the data coicerning the point where Sur - rer lav . 3. et
= 0.23, P2 - 0.21, 13 = 0.4, P4 = 0.09 and P). = 0.17 the correspecrding ¢.~i of ti. e sc.nts
¢ .tauated a3, vz.pectively, the 1st, 2nd, 3rd, 4t1 and 5th circles.
What is t:x: transformation coefficient €, of P5 with respect to Po?
What is iL: efficiency on the result obtain:c, or error commiitec in tr. sucecs. . e 4:-ans—

Tormations, whih must be considered when analyzirg data to select an area ¢. the Nou -

R, = 0.18 > Re0 «—— P, = 0.23 5 =0 “«——P,= 0.2} —» K=o <_.P,=o.l‘!—>u=o<-ﬁ,=o.oq—>u=o «— P =017

| ! } } ) !

f P‘= Py
=438 == 1,23 - J_-o A NS 00
__Pi.z'os___)th\(——— Ps —> Nl — B ‘-)":‘G' 081")' - "_? =L

i./xl /le/\: ‘/ ™~ l

_’L/ m—»u-z<————/——=oql—*2<—-?’:£‘—-ou—>“- /“"”‘ N ”/JL s
N — N\ — ~~ pd
)/( =0« (25 )/ P‘)/ )071.,3..(.’1)/(%)/(,,‘ /( J=u s (:‘)/(T:)/ ’%)/(ﬁ)z"qa
| ¢)/n/<)/(ps/ Al S o g b / =147
/

[(r,)/(‘i)/tf;)/(—/~/(;)/— —)J/ (,i—l/l"-/; -/-/- /-/Eo.)]-u s < TR Ry Eye /J)/ /R -/P;;/-/(;)/(;’_;)]q.oz |

— |

N

{“»J/"é’/@”@-’/( IR /[c%*l IS / I } / {@xﬁ‘) -’@/(5-11@1- u—.njus, R -/~ —/(i){"—n}=e=o.u

EXPLALAYION

Beginning from P of the point where Surveyor landed, and continuing t: the poi. P}) of the

vi.ocleel: of he region A, we need to do in th e case a number N of succes re trar . ormr.ioas.

t. . Lol oLnv o fhe comozsponding sod ozient of tresoforzl Lo N
- b ct P, ’
o
SN (¢.03)(0.17) + Toe = 09

, v a4 L - C.r
and the er:s: is (€P5 + 100) L= C C.




